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RESUlTS Of THE SEDI~EHl SURVEY A~ ~PliNG 

UA SMHlAAV S!WERS ASSOCIAlm tnrn 

lHIE mwmiDSE SHE, AUGUST - SEPlO'iBER 1988 

This report summarizes the results of the sediment survey and sampling 

progt·am completed in the los Angeles (L.A.} County sanitary sewer between 

the area just north of the ~1ontrose site and the L.A~ County Joint Water 

Pollution Control Plant (J~IPCP} treatment facility. This program was 

performed by Hargis +Associates, Inc. (H+A) on behalf of Montrose Chemical 

Company with assistance from L.A. County Sanitation District {LACSD) field 

personnel. Analytical and field support services were provided by Brown & 

Caldwell Laboratories. 

The Montrose site is located approximately four miles upstream from the 

JtJPCP. Raw set'lage from the region around the Montrose site is carried to 

the J~PCP by two main trunk sewer lines referred to as the JO "D" line and 

the District 5 Interceptor. These lines are parallel for some distance and 

are 'interconnected at some locations. The Montrose facility reportedly 

discharged process wastewater into the JO "0" line from 1947 until 1971. In 

1963 the District 5 Interceptor was constructed and Montrose reportedly 

discharged process wastewater into it. Discharge of process water into the 

sewer continued until 1971. 

Past sampling by various parties has shown that sediment in the subject 

sewer lines contained elevated concentrations of DDT. Because no 

comprehensive sampling program had been undertaken, the extent of sediment 

and concentration of DDT in the lines could not be determined. This program 

was designed by the U.S. Environmental Protection Agency (EPA) and their 

contractor, CH2M Hill, to provide data which would allow the impact of 

various sewer cleaning and repair options to be evaluated. 

The sediment survey and sampling work was performed between August 23 

and September 9, 1988. liquid sewage and sediment samples and other related 

BOE-CS-0183421 
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r data \'lere collected in the District 5 Interceptor and the JO "D" sewer lines 

at specified manholes. Procedures for this work were consistent with the 

I Quality Assurance Project Plan (QAPP) and the Sampling Plan (CH2M Hill, 

December 1987) for the project with the modifications approved by the EPA. 
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S~~PLING PROCEDURES 

Sewer sampling was conducted at night and in the early morning between 

the hours of 11:00 p.m. and 9:00 a.m. the following day when se\rlage flow 

rates were expected to be at a minimum. Act.ual sampling activity usually 

began around 12 midnight because the first hour of work entailed setting up 

equipment for traffic control and venting the sewer. Los Angeles County 

Sanitation Department (LACSO) personnel completed all tasks involved with 

traffic control and sewer entry, including sending sampling personnel into 

the se\r!er to perform field measurements and to collect samples. Brown & 

Caldwell laboratories provided personnel to prepare samples once they were 

brought to ground level. On-sHe coordination was provided by Hargis + 

Associates, Inc. (H+A). 

Sampling procedures were followed as outlined in the previously 

referenced QAPP with modifications. Modifications included sampling and 

sediment depth measurements using personnel inside the sewer· instead of on 

the ground surface, collecting background samples in a flexible instead of a 

rigidly defined sequence, and elimination of the need for rinsate blanks. 

Sampling procedures are presented in the following discussion with special 

attention given to the procedural changes just listed. 

The approved QAPP typically designated sets of three potential manholes 

for collection of each sample. Sometimes fewer manholes were identified. 

These manholes were defined as primary, secondary, and tertiary manholes. 

Collection of sediment and 1 iquid samples was attempted first from the 

primary manhole. If no sediment was found in the primary manhole, sample 

collection was attempted from the secondary manhole. If no sediment was 
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found in the primary or secondary manholes, collection of samples was 

attempted in the tertiary manhole. 

Only one of the three manholes was entered if sediment was collected in 

the primary sample location. At least two of three manholes in each 

designated set of three manholes were entered if no sediment was collected 

in the primary manhole. Some manholes were not sampled because the county 

foreman on site determined that manholes were unsafe to enter. Other 

manholes were not entered because they ~1ere not accessible to county trucks. 

County trucks were required near the manhole because they contained a winch 

and cable used to lower personnel into the sewer. 

Sampling personnel always entered the primary manhole \~hen it was safe 

and accessible. If no sediment was present, the sampling team proceeded to 

the secondary manhol~ where pole probing was used to determine if sediment 

t•aas present in the sewer. Samp 1 i ng personrie 1 entered the sewer at the 

secondary rnanbole 1f pole probing indicated sediment was present. The 

sarapling teal\1 proceeded to the tertiary manhole if no sediment was collected 

at Sli'imary O!f' secondary sampling locations. Sampling personnel entered the 

ti'Elrt'iary r1~;:..nhole to directly verify the presence or absence of sediment and 

t!) <l!ltternpt the- collection of sediment samples. 

Pole probing was frequently performed on remaining manholes in a given 

set of manhol~s after sediment samples were obtained. Pole probing was 

found to be an effective \1ay of determining the presence or absence of 

sediment in the sewer. It was estimated that sediment depth measurements 

made with pole probing were accurate to plus or minus 0.5 inches. 

A specific sequence of procedures was used during sampling at each 

manhole. Traffic control and ventilators were set up to begin the sampling 

procedure. The decontamination station was then assembled and the manhole 

cover removed. A sample of liquid sewage was obtained in a stainless steel 

bucket and the temperature, pH, and electrical conductivity of the 1 iquid 

sewage was determined. The L.A. county personnel then determined the 
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velocity of the sewage flow using a portable meter. liquid sewage samples 

were then collected from the surface using procedures outlined in the 

approved QAPP. After liquid sampling was completed, sediment samples were 

collected by directly entering the sewer. liquid and sediment samples were 

obtained from the same manhole when possible as designated in the QAPP. 

Sediment samples were collected by county personnel who physically 

entered the sewer. The person designated to complete sampling was lowered 

on a cable after donning proper protective equipment including resp·irator, 

hip \!Jaders, rainsuit jacket, gloves, and hard hat. limited space entry 

procedures were consistent with L.A. County policy. 

Sampling personnel observed whether sediment was present by stepping 

down onto the bottom of the sewer. Sediment depths were measured using a 

yardstick athched to a 3.5 foot aluminum pole. If sediment was present, 

the man in the sewer measured the depth of sediment by first determining the 

distance bet~n the sediment surface and liquid surface in the sewer using 

the yardstick. The pipe and yardstick were then pushed through the sediment 

to the botto!!J of the pipe and the distance between the pipe bottom and 

liquid surfacl!l was determined. The sediment depth was then calculated by 

subtracti~g the first measurement from the second measurement. 

A sediment sampler, consisting of a one pound coffee can attached to a 

silt foot alWllinum pole, was used to collect sediment samples. Each coffee 

can was decontaminated prior to use and was not reused. The sampling 

personnel first attempted to collect sediment downstream. The sampler with 

its contents was then lifted to the surface in a bucket where the sampler 

was emptied. The sampler was lowered back into the sewer and a second 

sample was then collected in the center of the sewer directly below the 

manway and returned to the surface. Then a third sample was collected 

upstream in a similar manner. The sampling personnel in the sewer was then 

lifted back to the surface. Proper decontamination procedures were used to 

clean the outer garments of the sampling personnel using the decontamination 

station. 
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Sed"iment samples were dumped in a decontaminated aluminum pan at the 

surface. laboratory sample containers were filled from sediment collected 

in this pan. Volatile samples were prepared first to minimize loss of 

compounds with higher vapor pressures. Many of the sediments collected were 

high in gravel content, therefore, it was difficult to eliminate void spaces 

in the vials specified for volatile samples, It was determined in the field 
i 

that liquid collected in conjunction with the sediment would be used to fill 

~'.''. the void spaces. The CH21"l Hill representative on-sHe agreed with this 

lh1 recommendation and it \~as instituted on the third day of sampling. Upon 

completion of sample preparation, the aluminum pan and any remaining 

sediment and other discarded materials were transferred to a plastic trash 

bag and placed in sealed steel drums that were properly labelled and stored 

on the r~ontrose site. These materials \iill be disposed of using proper 

procedures at a future date. 

. I 
I 

Background samples were collected at the rate of one per day at the 

sample points designated in the approved QAPP. The sample order, as 

designated in the QAPP, was modified with EPA approval to allow flexibility 

in the field. The modified procedure required that one background manhole 

would be sampled per day and the manhole would be located on a line that had 

other samplin9 completed during the same day. It was also decided that 

background sediment samples should be collected, if possible, from at least 

blo of the background manholes on the JO "0" line and the District 5 

Interceptor. Because sediment was found in only one manhole from each line, 

only one background sediment sample was obtained for each of the two lines. 

Rinsate blank samples were not collected during the sampling process 

because all sampling equipment was used once and then discarded. Therefore, 

decontamination verification was not required. This procedure was 

consistent with recommendations outlined in David Wilson's letter to Johanna 

Miller (CH2M Hill, August 26, 1988). 
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ANAlYTICAl PROtEQURES 

Analyses were performed in accordance with the third edition of SW-846 

(USEPA, November 1986). A standard operating procedure further detailing 

the protocols for pesticide analyses was provided to the EPA {H+A, July 

1988) and was approved for use. Analytical procedures were further modified 

as outlined in two letters written by Tom Huetteman to Johanna Miller 

{USEPA, August 8 and August 11, 1988). Additional changes were made and 

approved in telephone conversations in August and September 1988. 

A modification of the sample preparation procedure for liquid sewage 

analysis was recommended by H+A and approved by EPA before the analytical 

.program was initiated. The suspended solids in the liquid sewage were 

separated from the liquid phase using glass wool instead of by 

centrifugation as outlined in the QAPP. The sol ids were then treated with 

an acetonejtumane solution and the aqueous phase was treated with a 

methylene chloride solution to extract chlorinated pesticides. The extracts 

from both the solid and aqueous phases were then recombined and reduced to a 

volume of 10 a1 by heating and evaporating the solvents. Cleanup procedures 

and p~st:idde analysis were performed on the combined sample. The QAPP had 

lndicated that separate cleanups and analyses of the solid and liquid phases 

would be performed. Recombination thus allowed one analysis for each liquid 

sarn,le instead of two. 

it was agreed that solvent extractions would be performed on sediment 

samples using both one gram and ten gram al iquots of sample. The QAPP had 

indicated one gram and 30 gram aliquots would be used. 

PRESENIATI~ Of DATA 

Temperature, flow depth, flow velocity, pH, and electrical conductivity 

of the sewage were measured at 44 manholes (Table 1). These data are 

summarized from field notes originally transmitted to the EPA in October 
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1988 (H+A, October 1988). Sewage levels and flows were minimal during the 

early morning hours between 1:00 and 4:00. The levels and volumetric rates 

in the sewers typically began to rise at 4:00 a.m. and continually increased 

through the end of sampling around 9:00a.m • 

Sediment samples were collected from a total of 19 manholes. Two of 

these samples were background samples collected in the sewer lines upstream 

from the potentlally affected areas. All of the samples collected were 

analyzed for chlorinated pesticides using EPA Method 8080 (Table 2). All 

DDT concentrations discussed in this report are total DOT values. Total DOT 

concentration is defined as the sum of concentrations determined for all the 

following compounds: o,p-DDD, o,p-DDE, o,p-DOT, p,p-DOO, p,p-DDE, and 

p,p-DDT. Additional data were developed for sediment samples from four 

manholes including analyses for volatiles, semi-volatiles, metals, cyanide, 

total organic carbon, oil and grease, Atterberg 1 imits, and particle size 

distribution (Tables 3 through 7). Raw analytical data were provided to the 

EPA in October 1988 (H+A. October 1988). 

Pesticide data have been evaluated as part of this report. Seventeen 

sediment samples were analyzed for pesticide content. Nine sediment samples 

tiere collected from the JO "D" line and eight were collected from the 

District 5 Interceptor line. All sediment samples contained DOT at a 

detectable level. Excluding background samples, DDT concentrations ranged 

from a low of 0.81 mg/kg to a high of 210,000 mg/kg. These analytical 

results will be used later in the report to estimate masses of DDT that are 

present in the sediments in the two sewer lines. 

Most of the sediment collected from the sewer with the exception of one 

segment of pipe near the Montrose site, consisted of fines, sand and gravel. 

This aggregate probably resulted from the degradation of the concrete pipe 

from which the sewer is constructed. Degradation is caused by hydrogen 
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sulfide (HzS) generated from biological activity in the sewer. The HzS 

causes the crown of the pipe to disintegrate due to removal of the cement in 

the concrete pipe. Once cement is removed from the concrete, the sand and 

gravel once bound in the concrete, are released and can fall to the bottom 

of the sewer. This aggregate then gradually builds up over time and is 

washed toward the JWPCP unless it is caught in syphons or other areas of low 

veloc1ty in the sewer. 

Sediment in the JO "0" line between manholes 025 and 032 was much 

different than the sand/gravel sediments observed in other parts of the JO 

"0" or District 5 Interceptor lines. Sediment in this pipe segment 

consisted primarily of a viscous, sticky tar that varied in color from brown 

to black. Total DDT concentrations as high as 210,000 mg/kg were determined 

for this tar. This concentration is two orders of magnitude greater than 

t11as observed in any other sediment collected from the sewer. This tar 

contained very little gravel or sand. Tars were not observed in any other 

portion of the sewer included in this investigation. Most of the DDT 

estimated to be in the sewers were found in this tar-1 ike sediment. The 

weight of DDT in this sediment totaled 14,245 pounds accounting for 99 

percent of the DDT identified in both sewer lines. 

Seventeen liquid sewage samples were analyzed for chlorinated 

pesticides content. Ten of the 1 iquid sewage samples were collected from 

the "D" line and seven of the samples were collected from the District 5 

Interceptor line. DDT concentrations in liquid sewage samples varied from 

none detected (<2.0 ugfl) to a maximum of 530 mg/1. 

During field sampling operations, composite samples were collected at 

the Jl~PCP for chlorinated pesticide analysis (Table 9). Composite samples 

were collected at the inlet to the JWPCP over a 24 hour period beginning at 

midnight. DOT levels in these samples vary from none detected (<2.0 ug/1) 

to 24 ug/1. 
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Eight background liquid sewage samples were collected from the se\ier 

line upstream from the Montrose site. Four of these samples were collected 

on the JO "D" 1 ine, and four of them were collected on the District 5 

Interceptor line. Concentrations of DDT varied from none detected 

(<2.0 ug/1) to 37 ug/1. 

Blanks, laboratory control standards and mid-point calibration samples 

indicate that all liquid samples containing DDT, including composite and 

background samples, may have been affected by DDT cross contamination during 

sample preparation or analysis. The source of cross contamination appears 

to have been the GPC apparatus. The impact of this cross contamination on 

the liquid samples has not yet been quantified. Additional validation is in 

progress to determine the e><tent and magnitude of possible DDT cross 

contamination in the liquid samples. 

Analytical results generated from EPA split samples collected by CH2M 

Hill during the sampling program were not yet available at the time this 

report was prepared, and therefore have not been included in this 

evaluation. Validation is expected to continue through the next several 

~~~eeks to assess all QA/QC data. A better assessment of the data quality 

will be available once that validation is completed. 

Sediment volume was calculated using sediment depths measured along 

each of the sewer lines. The DDT mass contained within the sediment was 

then estimated using the DDT concentrations reported for the sediment 

samples and from an assumed sediment density. 

Sediment volumes were calculated by averaging the cross sectional areas 

occupied by sediment at each end of a sewer pipe segment. This average 

cross sectional area was then multiplied by the pipe segment length to 

calculate sediment volumes. "As built" drawings of the sewer lines were 
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provided by U\CSO. Pipe diameters and lengths used in sediment volume 

calculations were obtained from these drawings. 

The total mass of sediment contained 111ithin each segment of pipe was 

calculated by multiplying the estimated sediment volume by an assumed 

sediment density of 100 lbs/ft3. This sediment mass was multiplied by the 

average DDT concentration in the pipe segment. An average DOT concentration 

was calculated by adding the concentrations of DOT determined from samples 

at each end of the segment and then dividing the sum by two. 

Sediment in the JO "0" sewer line was found primarily in two segments. 

The first extended from a point between manholes 011 and 012 to a point 

between manholes 014 and D15. It is estimated that approximately 653 cubic 

feet of sediment is present in this interval. DOT concentrations in the 

sediment ran~ed from 150 mg/kg to 3150 mg/kg. The total mass of DOT 

estimated in this segment of the sewer totaled 148 pounds. The second 

segment of the JO non line containing sediment is adjacent to the Montrose 

site. It ertends from a point between manholes D25 and 027 to a point 

bet~'~een atanhoi!es 031 and 032. It is estimated that approximately 1391 cubic 

f~~t of sedit~nt exists within this interval. The sediment is estimated to 

c~ntain 14,2~~ pounds of DDT. A total of 2,052 cubic feet of sediment are 

esti~tmted to exist in the JO "0" line between manholes D5 and 034 and is 

estimated to ~ontain a total of 14,375 pounds of DDT. 

SimHar estimates were prepared for the District 5 Interceptor sewer 

line. The ;goount of sediment contained within the District 5 Interceptor 

totaled 1,863 cubic feet. The DDT content of the sediment was less than 

that observed in the JO "0" line and totaled 14.2 pounds of DDT. Most of 

this DDT is located in two segments of the sewer line. The first extends 

from a point beb1een A443 and A444 to a point between A444 and A447. A 

total of 638 cubic feet of sediment contains an estimated 10.8 pounds of DDT 

within the segment. The second segment of pipe extends from a point between 

A470 and Mll to a point between A474 and A475. This segment of pipe is 

estimated to contain 1,147 cubic feet of sediment and 3.2 pounds of DOT. 
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ACCURACY AtiD PRECISION OF MEASUREMfl'ITS 

Potential sources of error can be identified for estimates of both 

sediment volume and DDT content in the subject sewer lines. It is difficult 

to quantify the accuracy of these measurements due to the 1 imited data 

available. The following discussion describes potential sources of error in 

the sediment and DDT estimates. 

The largest potential source of error in the estimation of sediment 

volumes is th!l! assumption that sediment depth is consistent and predictable 

along the sewer. Variations in sediment depth were noted over short 

distances at several points in the sewer. The distribution of sediment in 

the bottom of the sewer varied with pipe geometry and flow velocity. 

Sediment appi!!ared to be somewhat thicker in curved areas, in syphons, and 

other areas \~lith a low velocity of flow. 

The acc~acy of the measurement of DDT concentration in sediments and 

li<!Uids are ~reflected in the relatively large range of acceptable spike 

recoveries pv-esented in the EPA l~ethod 8080 protocol. It is also known that 

analysis of s..e:tWer sediment samples has been difficult based on problems CH2M 

IHH ·id~.mtified during the preliminary sampling and analysis completed in 

J~Aly (lli:Z~·~ Hill, December 1987). Additional cleanup procedures and 

other ~:;:;trew>tial improvements to sample preparation procedures were 

recor:''il!en1!£d t.J the EPA to remedy suspected analytical problems based on this 

prelbrimrry gmpling. Identified problems included interferences affecting 

DDT quantitation from GC analysis. The effects of these modifications 

recommended ~ CH2M Hill will be evaluated after data validation is 

complete. 

r-L Replica~ data is limited for both laboratory and field measurements. 

~~~· 
I . 
! 

This limitati~n renders evaluation of precision impossible. 
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SUl1MARY OF PHYSICAL PARAUETERS J!EASURED FDR TilE LIQUID SEIIAGE ~~r 

r ~« 

lDCJ',TIQ'J TI.llPERA'IURE 
i!jl?!f.')l.{,.,\ 

~ ' \'I '~ 

(LACSD IWJ- (DD;REES VEUXTIY SEUAGE DEP'm 

r HOLE Ill DATE TillE FAH!illlHEI'l') (FEET /SIDJ!ID) (IllCHES) PH EX:IUHHOS} 

r A 442 08-29-88 04:30 78.7 3.2 39 6.7 900 

A444 08-29-88 06:40 78.4 4.1 15 7.1 2210 

A 448 08-3Q-88 00:35 78.8 4.2 34 6.8 790 

r A 450 08-3Q-88 02:00 79.0 4.0 27 8.0 1600 

A 453 09-Q1-83 00:05 78.6 3.2 33 7.0 14701 

A 455 09-Q1-88 02:30 78.0 2.8 35 7.1 1450' 

A 457 09-Q1-88 03:45 78.6 2.6 27 6.7 1550 

I A 458 09-Ql-88 05:15 78.6 1.6 26 7.1 1200 

A 459 09-Q1-83 05:45 78.4 2.2 18 7.1 1300 

A 464 09-Q6-88 05:00 79.4 2.0 34 7.2 1600 

A 467 09-QG-83 02:05 79.6 2.3 42 7.1 1600 

A 469 09-Q7-88 03:00 78.3 1.7 46 6.8 1600 

A 470 09-Q7-83 05:55 79.1 2.1 32 7.1 1650 

A471 09-Q7-88 09:00 73.7 2.7 34 7.0 990 

A471 09-Q3-38 00:10 79.3 2.3 46 7.2 1450 

A 473 09-Q8-88 07:15 79.2 2.2 31 7.3 2000 

A 474 09-Q9-88 02:45 79.5 1.9 32 7.4 1650 

r A 475 09-Q9-83 06:25 78.7 1.3 29 7.2 1650 

A 480 09-Q8-88 09:10 79.1 1.7 47 7.5 1620 

A 431 08-3G-33 06:15 78.p 1.3 27 7.0 1090 

I 
A 432 09-Q9-83 00:20 79.9 2.0 24 7.3 1490 

A 433 09-Q1-88 07:50 77.8 2.3 31 7.1 1810 

D 9 08-23-88 12:30 80.5 2.1 7.5 

D 12 08-23-88 10:20 74.9 0.0 11 6.9 

I D 13 03-29-83 00:45 78.8 3.1 40 6.3 1450 

D 14 08-JQ-38 05:45 78.5 2.2 28 7.1 1600 

D 15 08-3G-88 04:00 78.7 4.3 27 7.0 800 

I D 187 09-Q7-88 00:50 86.2 3.0 28 7.1 3180 

D 189 09-Q6-88 08:30 86.5 3.1 30 7.8 4200 

D 15A 09-Q1-88 02:00 78.6 4.5 29 6.4 1700 

r D 16 09-Q1-88 00:15 78.6 4.1 35 7.0 1590 

D 18 09-Q6-88 00:00 79.8 3.5 31 6.8 1650 

D 21 09-Q1-88 02:30 78.6 2.9 27 7.0 1450 

D 22 09-Q1-88 05:15 73.3 2.2 20 7.1 1650 

r D 24 09-Q6-88 05:50 79.1 2.5 17 7.1 1520 

D 25 09-Q6-88 03:05 79.1 2.4 17 7.1 1700 

D 27 09-Q7-88 07:00 78.6 1.5 31 7.0 1350 

I'J 
D 29 09-Q8-88 03:00 79.8 2.6 30 7.0 1880 

,, D 31 09-Q8-88 05:00 79.2 1.9 28 6.9 1900 

D 32 09-Q9-88 01:30 79.7 1.3 39 8.4 1700 

D 33 09-Q9-88 04:50 78.9 1.7 23 7.1 2020 

11{ D 39 09-Q7-88 00:00 79.8 3.0 40 7.0 1650 
'~~ D 40 08-29-88 08:30 78.3 2.7 31 7.9 2100 

D 41 09-Q1-88 08:15 78.0 2.6 35 7.5 18':0 

r,. D 42 09-Q6-38 10:10 79.4 7.9 15:0 
I! 

~,, 
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lAC SO 
twill()([ 10 

0-12 

0-12 

D-13 

A-444 

0-14 

0-14 

A- 455 

A-459 

0-21 

D-23 

0-(J 

A-464 

A-·170 

[)-77 

" 471 

c. 29 

~ 473 

[l-31 

0-33 

n ~ 1 

:.. .!i ~ 

~·""' ~:~(~t~J~~.:u_s 
,\ ~11 

n .11 

41 

r·~ ~ 1:~ 

PESTitmE 

• • • • .. ••• • •• • • ••• • E!<ii: (:c-1)/l:f!} ............... . 
~ !illA ea TFi s•.r<:'A TOT&!. 

<200 

<200 

<200 

<40 

<8.0 

<0. OS 

<4. 0 

<2.0 

<0. 4 

<40 

<40 

<200 

<200 

<200 

<200 

<40 

<8.0 

<0.08 

<4 .0 

<2 .0 

<0.4 

<40 

<40 

<200 

<0.08 <0.08 

<4CO <400 

<0 8 <0.8 

<10.000 <10,000 

<0 8 <0.8 

<40 

<0 4 

<0. 4 

<C 4 

<0 OR 

<0 Oi< 

<0 08 

<40 

<0. 4 

<0 4 

<0 4 

<0 08 

<0.08 

<0 08 

<200 

<200 

<200 

<40 

<8.0 

<0.08 

<4.0 

<2.0 

<0.4 

<40 

<40 

<200 

<20!) 

<200 

<200 

<40 

<8.0 

<0.08 

<4.0 

<2.0 

<0.4 

<40 

<40 

<200 

<0.08 <0.08 

<400 <400 

<0.8 <0.8 

<10,000 <10.000 

<0.8 <0.8 

<40 

<0. 4 

<0. 4 

<0. 4 

<0. 08 

<0. 08 

<0. 08 

<40 

<0.4 

<0. 4 

<0. 4 

<0. 08 

<0. 08 

<0. 08 

<200 

<200 

<200 

<40 

<8.0 

<0.08 

<4. 0 

<2 .o 
<0.4 

<40 

<40 

<200 

<0.08 

<400 

<0. 8 

<10. 000 

<0.8 

<40 

<0 4 

<0 4 

<0. 4 

<0. 08 

<0. 08 

•0. OS 

~ ~ 

~ 

eoao) DETERZUNED FOR 
Sf-.iiPlES 

tc J ---, ---, ---, ---, ---, 

.......... • ..... • • .......... !lilT (mg/kg) ......................... . 
~ p,!!::OO£ p.o-OOT o.o-000 ~ o,p-DOT !.Q!M. 

1.400 

1.600 

1.400 

110 

91 

0.54 

25 

22 

3.4 

300 

500 

990 

0.48 

2 .sao 
12 

67.000 

11 

160 

< 1. 0 

< 1. 0 

3.0 

<0'' 
0.84 

<0 .2 

610 

470 

380 

130 

59 

0.27 

28 

15 . 

5.9 

79 

300 

770 

0.61 

3 .coo 
8.1 

79.000 

6. 2 

84 

<0. 5 

<0.5 

1.9 

<0 .1 

<0.1 

<0. 1 

1,200 

1.000 

750 

100 

<10 

<0.1 

<5 

<2. 5 

1.7 

79 

230 

600 

0.34 

3,700 

16 

61,000 

11 

120 

1.6 

1.6 

3,6 

<0.1 

0.44 

<0 .1 

<500 

<500 

<500 

<100 

<20 

<0.2 

<10 

<5.0 

<1.0 

<100 

140 

<500 

<0.2 

< l. 000 

<2 

25.000 

<2 

< 100 

<1.0 

< 1. 0 

<1.0 

<0. 2 

<0. 2 

<0. 2 

<250 

<250 

<250 

<50 

<10 

<0.1 

<5 

<2.5 

<0.5 

<50 

<50 

<250 

<0.1 

<500 

<1 

12 .sao 
<1 

<SO 

<0.5 

<0.5 

<0.5 

<0 .1 

<0 .1 

<0.1 

<250 

<250 

<250 

<50 

<10 

<0.1 

<5 

<2. 5 

<0.5 

3,200 

3.100 

2, 500 

340 

150 

110/GPC. not 
specified in 
Sa~ling Plan 

0.81 Duplicate 

53 

37 

11 

<50 460 

<50 1.170 Dup 1 icate 

<2so· 2,4oo 

<0.1 

<500 

<I 

12.500 

< 1 

<50 

<0. 5 

<0.5 

<0.5 

<0.1 

<0 .1 

<0.1 

1.4 

9,500 

36 

210.000 

28 

360 

1.6 

1.6 Duplicate 

8.5 

<0. 2 

1.3 

<0.2 

HARGIS · ASSOCIATES. 
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COMPOUiro 

1.1.1- Trichloroethane ....•• , .•••.•••••. 
1.1. 2.2- Tetrach loroethana., .......... ,. 
1.1.2-Trichloroethane., ......... , .... , • 

1 ,1-Dich loroethane .................... . 
1 .1-D ich lor0€thy lene ............. , .... . 
1,2-Dichlorcethane .................. ,., 
1.2-Dichlorcbenz~ne ........ ,.,., .. ,,,., 
1.2-Dichloropropoe ... , ... ,,, ......... . 
1.3-Dtchlorobenzene .................. ,. 
c \ s -l, 3-0 ich lorcpropene ............... . 
1. o!~O ich lorobcnzene .. , .......•..••....• 

2 -Ch loroct hy lv I ny let her ....... , ...... , . 

.A(:ctone.... • .... , •.••.. , ••.••• , , ••••• 
A.c:ro 1e 1n. 
Acr} len lt r 11e. 

ercxd;ch lorC"i'ethane. 
ErC''"'Cf'".Ctbane.,. 
ft,.:"'i:e~e 

Ch krrt·~ .... :('r'1£' 

'.~rt;·~n ;,.trJchlor :de 
~·~lor Ct'th,1'H~ 

~··(·-w~f :)!~ 

:•·>::r~fo•-., 

:·>: 1
!"'· (r·J•t h.:u·r.· 

:: '!:r '·""~): h lcrcn•th.'l•te 

r ~ ··~ 1t'('~',?'("r~e 

~o~ .. ~ •·. lr-•·p c~: 1 ~r ld~ 

T .,~, ~::-r: l;;r~·;.~ "" 1f?'•le 
l"' !C'' ::r Ct>~t· 1 le••e. 

.,.,. :"..-(:f Lj·::;rc~r!·.,._•thd'ie 

i:: i:..>?nt• 

\' •r~ 1 cr• 1 ~r :Ge 

~ • ·'"'":, ·l.; -~ ic'-: !r;r~~thy l(>ne .. 
~. ~ ..... , :. • ·t 1Cr11cro;Jrcr-ene. 

:·~ 

3 
:=~ :';"""""l 

"'"'"''"I::'~'Y!111TfQ'JS (Mrn•n.n 82AO) ~i.;li'iJL.~"~; ~'1', .. r'4 rn: 1\Ju ., 

SEDIMENT SAY1PLES 

---., --, --, --, --, 

••••••••••••••••••••••••••••••••••••••• TOift.!.. OOT COf.cEifiRATio:t (mg/kg) ...................................... . 
S-7/fJ-14 S-6/fJ-14 S-19/1>-23 S-20/1)-23 S-27/D-A-471 S-28/A-471 S-33/D-33 S-34/0-33 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 3 <0.3 <0 .3 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1..5 <l. 5 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 3 <0.3 <0.3 <0.3 <0.3 <0. 3 <0.3 <0.3 <0. 3 <0.3 <0.3 <0.3 <0.3 <0.3 <0. 3 <0.3 <0 .3 <0.3 <0.3 <0.3 <0.3 <0 .3 <0. 3 <0. 3 <0 .3 <0.3 <0.3 <0.3 <0.3 <0 .3 <0. 3 <0.3 <0 .3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <1.5 <1.5 <!.5 <l. 5 <1.5 <I. 5 <!.5 <1.5 <0.3 <0.3 1.4 1.4 1.0 2. 6 4. 7 5. 2 

<4. 5 <4.5 <4. 5 <4. 5 <4. 5 <4. 5 <4.5 <4.5 

<3 <3 <3 <3 <3 <3 <3 <3 <7 .5 <7 .5 <0. 3 <0.3 <0. 3 <7.5 <7. 5 <7. 5 <3 <3 <0.3 <0.3 <0. 3 <3 <3 <3 

<0.3 <0.3 <0.6 <0.6 <0. 6 <0. 3 <0.3 <0.3 <0.3 <0.3 0.4 0.4 <0. 3 <0.3 <0 .3 <0 .3 <0. 6 <0.6 <0 .3 <0.3 <0.3 <0. 6 <0.6 <0.6 

<0. 3 0.4 <0.3 <0 .3 <0. 3 0.4 <0. 3 <0. 3 <0. 3 <0.3 <0. 3 <0. 3 <0.3 <0. 3 <0.3 <0. 3 <0.3 <0 .3 <0.3 <0. 3 <0. 3 <0.3 <0.3 <0.3 

<0. 3 <0 .3 <0 .3 <0 .3 <0 .3 <0.3 <0 .3 <0.3 <0. 3 <0. 3 <0. 3 <0 .3 <0.3 <0. 3 <0 .3 <0 .3 
< 1. 5 < 1. 5 < !. 5 <1.5 <1. 5 <1.5 <1.5 <1.5 <0.3 <0 .3 <0 .3 <0. 3 <0. 3 <0.3 <0.3 <0 .3 

<0. 3 <0.3 <0. 3 <0 .3 <0.3 <0.3 <0. 3 <0.3 

<3 <3 <3 - <3 <3 <3 <3 <3 <0. 3 <0 .3 <0.3 <0 .3 <0. 3 <0. 3 <0.3 <0. 3 <0. 3 <0. 3 <0. 3 <0. 3 <0.3 <0. 3 <0.3 <0.3 <0. 3 <0. 3 <0. 3 <0. 3 <0 .3 <0. 3 <0.3 <0 .3 <0.6 <0 .6 <0.6 <0. 6 <0.6 <0. 6 <0.6 <0.6 

<0.3 <0.3 <0.3 <0. 3 <0.3 <0.3 <0.3 <0.3 

<0. 3 <0.3 <0.3 <0 .3 <0.3 <0.3 <0.3 <0.3 <1.5 <!. 5 <!.5 <1.5 <1.5 <!. 5 <1.5 <1.5 

---., 
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Sample 10/Manho le N~r 

C!H'OUIIO 

'--

1.2 ,4-Trichlorobenzene ................ . 
I • 2 ·0 ch lorobenzene ................... . 
1.2·0 phenylhydrazine ................. . 
I , 3 ·0 ch lorobenzene ................... . 
1,4·0 chlorobenzene ................... . 

2, 4, 6 • T rich lorc~heco 1 ................. . 
2 .4·01chloropbenol. ................... . 
2 ,4·0 il'lethy lphcno 1. ................... . 
2.4~0mttrotoluene . .................. . 
2. 4 • 0 in it ropheno 1. .................... . 
2 .6·01nitrotolucne .................... . 

2 ·Ch lorcnapht ha lene ...... , ............ . 
2-~et hy lnaphtha lene ................... . 
2 ·Met hy lphcno 1. ....................... . 
2-Nitrophenol ......................... . 
2~Nitrcani lir.e ....................... .. 
2. 4, 5· T rich loropheno 1. ................ . 
2·Chlo•·cphenol ........................ . 
2 ·Mcthy 1·4, 6·d in it rcpheno 1. ........... . 

3. 3 · ·0 i ch lorobenz id ine ................ . 
3-Nitroaniline ....................... .. 

4 ·Srorrcpheny lpheny let her .............. . 
4 ·Ch loro·3·.,.,thy lpheno 1 ............... . 
4 ·Ch loropheny lpheny let her ............. . 
4-Chloroani 1 ine ........... , ........... . 
H-lethy lphcno 1. ....................... . 
4-N itrophcnol ......................... . 
4-Nitroani 1 ine ....................... .. 

A:en~phthene .......................... . 
Acenaphthy lene, ....................... . 
Ani 1 ine ........................... · .. · 
fmthraccne ........................... .. 

B is ( 2 ·ethy lher.y 1) phthalate ............ . 
Beczidine ............................ .. 
Benzoic acid ......................... .. 
Senzy 1 a lcoho 1 ........................ , 
Bis(2·chloroethyl) ether .............. . 
Bis(2·chlcroisopropyl) ether ......... ,, 

'---

TABLE 4 

SEMIVOLATILE COMPOUND CONCENTRATIONS (METIIOO 8270) 
DETERMINED FOR SEDIMENT SJ\HPLES 

•••••.••••••••••••••••••••••.•••.•••••• TOTAl DOT CONCtHTRATIOIIS (IIIJ/kg) •...•.....•••.....•................... 5·7/0·14 S·B/0·14 5·19/0·23 5·20/D-23 S-27/D·A-471 S·28/IH71 S-33/0·33 5·34/0 33 

<0.1 <0. i <0 .1 <0.1 <0 .I <I <0 .3 <0 .1 <0.1 <0.1 <0 .1 <0.1 <0.1 <1 <0. 3 <0 .l <0.1 <0 .I <0 .I <0 .1 <0.1 <I <0. 3 .. a .1 <0 .I <0.1 <0 .1 <0.1 <0 .I <1 <0 .3 <0 i <0.1 <0 .I <0 .I 0.7 <0 .I <1 32 0 4 

<0.1 <0 .I <0 .1 <0 .I <0 1 < 1 <C .3 .. a 1 <0 .I <0 .I <0 .1 <0 .I <0 .I < 1 <0. 3 <0 <0. l <0 .1 <Q .1 <0.1 <0 .1 <I <0. 3 < J. 1 <0.1 <0 .1 <0 I <0 .I <0.1 <1 <0. 3 <0 1 <1 < 1 <1 <I <I <10 <3 < 1 <0. 1 <0.1 <0 .l <0.1 <0 .1 <I <0. 3 <0' 1 
<0,1 <0 .1 <0 .1 <0.1 <0.1 <I <0. 3 <Q I <0 .I z <0 .! <0 .l <0 .I <I 0. 7 <0.1 <0.1 <0 .I <0 .I <0 .I <0 .I <I <0. 3 <0. 1 <0.1 <0 .I <0 .1 <0 .I <0 .I <I <0 .3 <0 .1 <0. 5 <0. 5 <S <5 <5 <SO <1S <5 <0.5 <0. 5 <5 <5 <5 <SO < 15 <5 <0.1 <0 .I <0 .1 <0 .I <0.1 <I <0 .3 <0 .1 <0.1 <0 .1 <0,1 <0.1 <0 .1 <I <0.3 <0.1 
<0 .1 <0.1 <0.1 <0.1 <0.1 <1 <0 .3 <0.1 <0.5 <0.5 <5 <5 <S <SO <Hi <5 
<0.1 <0.1 <0.1 <0.1 <0.1 <I <0.3 <0 .1 <0.1 <0 .I <0 .1 1.0 <0.1 <I <0 .3 <0.1 <0.1 <0 .I <0 .I <0 .I <0 .I <i <0.3 <0.1 <0.5 <0.5 <I <I <1 <10 <3 <I <0.1 <0.1 <0.1 <0.1 <0.1 <I <0.3 <0 .1 <2 <2 <2 <2 <2 <20 <6 <2 <0. 5 <0.5 <5 <5 <5 <SO <15 <S 
<0.1 <0.1 <0.1 <0.1 <0.1 <I 4.3 <0.1 <0.1 <0 .1 <0.1 <0.1 <0.1 <I <0.3 <0.1 <0.1 <0 .1 <0 .I <0.1 <0 .I <I <0.3 <0.1 <0 .1 <0.1 <0.1 <0.1 <0.1 <I <12 <0.1 

<10 <10 <10 <10 <10 <I CO <30 <10 <4 <4 <4 <4 <4 <40 <12 <4 <0, 5 <0.5 <5 <S <5 <SO <15 <5 <0.5 <0.5 <0.1 <0.1 • <0.1 <1 <0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <I <0.3 <0.1 
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TABLE 4 {continued) 
SEMIVOLATILE COMPOUND CONCENTRATIONS {METHOD 8270) 
DETERMINED FOR SEDIMENT SAMPLES 

COMPOUND ••••••••••••••••••••••••••••••••••••• , • SAII!'LE ID/1'.1\MIIOLE NtJ)IllER •••• , .......... , ................ , ...... , •.•.•. 

(milligrams per kilogram) S-7/D-14 S-8/D-14 $-19/0-23 S-20/0-23 S-27/0-A-471 S-28/A-471 S-33/D-33 S-34/0-33 

Benzo(a )anthracene ........... , , . , ...... <0. I <0 .I <0.1 <0.1 <0 .I <I 13 <0.1 

Benzc(a )pyrene ......................... <0.1 <0 .I <0 .I <0 .1 <0 .1 < 1 6 0 1 

Benzo( b) f luoranthene ................... <0.1 <0 .1 <0 .1 <0.1 <0.1 <1 8.5 0 1 

8enzo(g ,h, i)pery 1ene ................... <0.1 <0 .1 <0.1 <0 .1 <0 .1 < l <0. 3 <0. I 

Benzo (k )f luoranthene .................. , <0.1 <0.1 <0 .1 <0 .1 <0.1 <1 8 5 0 l 

Buty lbenzy lphtha late .............. , .... <0.1 <0 .1 <0.1 <0.1 <0.1 <1 <0. 3 <0. 1 

Chrysene ............. , . , . , ... , , ........ <0. 1 <0.1 0.1 <0 .I 0.1 < 1 16 c. 3 

Oi-n-octylpntha late ............. , ...... <0. 1 <0 .I <0.1 <0.1 <0.1 <I <0 .3 <0 .1 

D ibenzo( a, h) anthracene. , ............... <0. I <0 .1 <0.1 <0.1 <0.1 <1 1.8 <0 .1 

0 ibuty lphtha late ................. , ..... <0. 1 <0 .1 <0.1 <0.1 <0.1 <I <0. 3 <0. I 

D ie:ny lphtha late ....................... <0 .I <0.1 <0 .1 <0.1 <0.1 < 1 <0 .3 <0 .1 

D irrethy lrhtha late ........ , ............. <0 .1 <0.1 <0.1 <0.1 <0.1 <I <0 .3 <0 1 

Oibenzofuran ........................... <0,1 <0.1 <0.1 - <0.1 <0.1 <I 3.3 <0.1 

r luorene ............................... <0 .I <0 .1 <0.1 <0.1 <0.1 <1 5. 5 <0 .I 

F luoranthene ... , .... , .................. <0. I <0.1 0.1 0.2 <0.1 <I 33 0. 2 

llexach lorobenzene ............. , .. , ..... <0 .I <0 .I <0.1 <0.1 <0.1 <I <0. 3 <0 .I 

Hexach l:lrobut ad iene ..... , , , . , ....... , .. <0.1 <0.1 <0.1 <0.1 <0.1 <I <0.3 <0.1 

lie•ach icrcc yc lopentad iene .............. <0.1 <0.1 <0 .I <0.1 <0.1 <I <0.3 <0 .I 

Hexachloroethane ....................... <0 .1 <0 .1 <0.1 <0.1 <0.1 <I <0.3 <0.1 

1 ndeno( 2, 2, 3-c, d)pyrene ................ <0.1 <0 .1 <0 .I <0.1 <0.1 <1 4 <0.1 

1 sophorone ............................. <0. 1 <0 .I <0.1 <0.1 <0.1 <I <0.3 <0.1 

n-N it rosod i-n ·propy !amine .............. <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.3 <0.1 

n ·Nit resod irrethy lam ine ................. <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.3 <0.1 

n ·Hit resod ipheny la"' ine ................. <0.1 <0 .1 <0.1 <0 .1 <0.1 <1 <0.3 <0.1 

rlapht ha lene ............................ <0.1 <0.1 <0.1 <0.1 <0.1 <1 1 <0.1 

Nitrobenzene ........................... <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.3 <0.1 

Pentach lcropheno 1 ...................... <0.1 <0.1 <0.1 <0 .1 <0.1 <1 <0.3 <0.1 

Phenanthrene ........................... <0.1 <0.1 <0.1 0.1 <0.1 <1 47 0.3 

Pheno 1 ................................. <0.1 <0 .1 <0.1 <0.1 <0.1 <1 <0.3 <0.1 

Pyrene ................................. <0.1 <0.1 <0 .1 <0.1 0.1 <1 Z7 0.2 

laboratory .............................. B&C B&C S&C B&C B&C ll&C B&C B&C 
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Sample 10/M.lnho le II!Siber 

CD14Potm0 

A lu'lllnum ...................... , ........ 
Ant imony .................... , . , .... , ... 
Arsenic............................. . . 

Bariu·n ........... , ......... , ... ,,,,,,., 
eery 1 11 """' . ' ' ' ... ' ' . ' .. ' . ' . ' . ' ' ' ' ' ' ' . ' ' 

C~clnl\ll\ ................................ 
Calcltm ................................ 
ChrO'lllUm ............................... 
Cobalt ................................. 
Co~per ................................. 

Iron .............................. , .... 

Lead ................................... 

Kagnesl\ll\ .............................. 
Kaoganese., ........... , ... , , ........... 
Hercury .......... , ...... , . , . , .......... 

Nlcke 1 .................. , ..... ,,.,.,.,. 

Potassium ....... , ................ ,, .... 

Se len lum. , , .. , , , , , , .... , . , , , , , , , , . , , , , , 
Silver .. , . , . , , , , , . , . , . , , . , . , , , , , , , , , , , , 
S:)d\um ........ , .... ,.,.,.,,,,,,,.,,,,,, 

lha lllum ... ,,, .. ,.,,;.,,,,.,,,,,,,,,,,, 

Vanadium .. , , , , , , , .. , ..... , , , , • , , , , , , , , , 
' 

ZInc .. ,,.,,,,,,,.,,,,,,,,,,,.,,,,,,,,,, 

Laboratory, , , , , , , , , , , , . , , , , , , , , , , •. , , . , 

TJ\BLE 5 

METALS CONCENTRATIONS 
DETERMINED FOR SEDIMENT SAMPLES 

............................................ CO!IC[HJRATIOO (mg/l<g) ............................................ 
S-7/0-144 S-8/0-14 S-19/0-23 S-20/0-23 S-27 /0-A-471 S-28/A-471 S-33/0-33 S-34/0-33 

1.100 950 1.900 4.100 1.100 2' 600 3.900 3' 400 
<8 <8 <8 <8 8 9 <8 <S 
0.6 <0 .3 4 .4 5.0 2.9 3.5 4.9 10 

83 77 290 220 180 160 440 310 
0. 07 0.04 0.15 0. 27 0.05 0.04 <0. 03 0.10 

2.8 <0. 5 13 II 7.3 9.1 14 18 
5,800 3,100 12,200 15,000 35,000 35,000 42 '200 46,000 

30 32 230 590 120 85 1,410 1,300 
1 <1 4 6 2 3 19 17 

21 8 800 670 770 830 780 610 

5,180 3,800 13,000 15,000 11,000 12' 000 18,200 7' 100 

<5 <5 180 240 17 29 32 29 

770 650 870 910 1.100 1.100 1,400 1.100 
22 22 so 54 51 52 90 38 
<0. 5 <0.5 1.4 7.1 0.9 0.6 <0.4 0.6 

6 7 140 310 67 48 270 210 

240 530 390 390 290 280 370 280 

<0. 5 <0.5 <0.5 <0,5 <0.5 <0.5 <0.5 <0. 5 
<0. 5 <0' 5 2.2 1.4 2.5 3.0 3.1 3.6 

110 79 220 230 270 270 350 400 

<5 <5 •5 <S <S <5 <5 <5 

3. 7 2.3 8.4 8.2 5 1 13 9 

33 30 670 9$0 120 Z60 81 70 

B&C 68.C B&C B&C nsc S&C 88.C B!.C 
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TABLE 6 

CYANIDE, TOTAL ORGANIC CARBON, pll, OIL AND GREASE ANALYTICAL RESULTS 
DETERMINED FOR SEDIMENT SAMPLES 

••.•••••••••••.••••••••••.•.••••.•.•••• COIIC£HIRA TIONS ........................................................ . 
S~le 10/ll.lnhole llunbcr 

COMPOUND 

Cyanide (mg/i<g) ............... . 

Total Organic Carbon (mg/kg) .......... . 

pH ...................•........•...•.•.• 

0 i 1 and Grease (mg/kg) ................ . 

Laboratory ............................ . 

S-7/D-14 S-8/0-14 S-19/0·23 S-20/0·23 S-27/A-471 S-28/A-471 S-33/0·33 S-:WD-33 

<0. 5 

10,000 

7.9 

97 

B&C 

<0.5 

2. 500 

8.0 

110 

B&C 

<0. 5 

15,000 

8.0 

2.800 

BI.C 

<0. 5 

14,000 

7.2 

4,100 

BI.C 

<0.5 

12,000 

8.6 

1.400 

BI.C 

<0.5 

12.000 

8.5 

1.200 

BI.C 

0.8 

16,000 

6.6 

1.600 

BI.C 

<0. 5 

30,000 

6. 5 

1.700 

B&C 
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MANHOLE 
NUMBER 

D-13 

A-459 

A-464 

A-470 

A-473 

A-475 

SAMPLE 
NUMBER 

S-4 

S-12 

S-21 

S-25 

S-30 

S-35 

TABLE 7 

ATTERBERG li~~ITS AND PARTICLE SIZE 
DETERMINATION SUMMARY 

ATTERBERG liMITS PARTICLE SIZE (percent) 
{~ercent} FINES GRAVEL SAND 

Nonplastic behavior 6 56 38 

Nonplastic behavior 5 73 22 

Nonplastic behavior 6 38 56 

Nonplastic behavior 41 58 

Nonplastic behavior 35 64 

Nonplastic behavior 10 37 53 

Co« 

~~ 

.p.( 

0\( 
·~t~~:.~ 

"·~ ·~ 

BOE-CS-0183441 
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CII2H lllll 
SAKI'LE 

l.!!::lli.Q!! 

HH-1 

HH-1 

HH-1 

~Ji-3 

"'H-4 

HH-6 

HH-7 

HH-9 

HH-9 

HH-10 

HH-11 

HH-11 

HH-13 

HH-14 

Hll-16 

HH-15 

HH-17 

HH-17 

Hli-19 

HH-21 

HH-22 

HH-23 

HH-24 

HH-24 

lACSD 
MANt~ll.r to 

D-9 

D-9 

D-9 

D-13 

A·444 

D-14 

A-455 

A-459 

A-459 

0-187 

0-16 

0-16 

0-21 

0-23 

D-25 

D-25 

A-470 

A-470 

A-471 

A-473 

0-31 

0-32 

A-475 

A-475 

TABlE 8 

PESTICIDE CONCENTRATIONS DETERMINED FOR 
LIQUID SEWAGE SAMPlES 

.................. BHC (ug/1) ................ . 
~ ~ Of L 1 A &l.lfoi.A .!Qlli. 

.. .......................... DOT (ug/1). ......................... . 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 ~0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<0.8 <0.8 

<40. <40. 

<0. 8 

<0.8 

<0.8 

<0. 8 

<0. 8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.6 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<40. 

<0.8 

<0. 8 

<0.8 

<0. 8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0,8 

<0.8 

<0.8 

<0.8 

<0.8 

<40. 

<0.8 

<0. 8 

<0. 8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<O.S 

<0.8 

<O.!l 

<0.8 

<0.6 

<0.8 

<0.8 

<40. 

.I!....I!;;QQQ IW!.:.!1Q!; 1W!.:QQl 0 I p- DOD 0 I p 00[ 0 I p. Dill l.Ql!i 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

5.6 

6.2 

<2 

<2 

<2 

<2 

<2 

10 

2.4 

<2.0 

1.4 
5.0 

12 
1:7 
4.9 

16.() 

<1 

< 1 

<I 

<1 

<1 

<I 

<I 

<1 

1.8 

<1 

<1 

<1 

<I 

<1 

<1 

5.8 

<1 

<1.0 

<1.0 

<1 

<1 

3.5 
3.4 

W.! 

<1 <2 

<1 <2 

<1 <2 

<1 <2 

<1 <2 

<1 <2 

<I <2 

<1 <2 

1.6 <2 

7.6 <2 

<1 <2 

<2 

<1 <2 

<1 <2 

1.7 <2 

14 <2 

2.7 <2 

<1.0 <2.0 

2.1 <2.0 

14 <2 

17 <2 

4.4 <2.0 

5.4 <2.0 

!SO <100 

< 1 

<1 

< 1 

< l 

< 1 

<I 

<1 

<I 

<I 

<1 

<I 

<1 

<1 

<1 

<1 

<1 

<1 

<1.0 
<1.0 

<1 

<1 

<1.0 

<1.0 
<50 

;1 

< 1 

<1 

<1 

<1 

<1 

<1 

< 1 

<1 

<I 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.0 
<1.0 

<1 

<1 

<1.0 
<1.0 

<SO 

<Z 

o:.( 

<2 

<( 

<2 

<2 

<Z 

<2 

8. 7 

14 

<2 

<2 

<2 

<2 

1.7 

30 

5.1 

<2 .0 

3.5 

19 

29 

9.6 

14 

530 

HARGIS+ ASSOCIATES, iNC. 
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TABLE 8 (continued) 
PESTICIDE CONCENTRATIONS DETERMINED FOR 
LIQUID SEWAGE SAMPLES 

LAC SO • . • • • • • • • • • • • • • • • . BIC (ug/1) •.•.•.•.•...•..•. 
MANIIOU ID AI Pill\ !!ill .!?!.ill ~ J.Q.lli, 

AACICGROUNO SAi4PlES 

0-40 <0.8 <0.8 <0.8 <0.8 <0.8 

A-483 <0.8 <0.8 <0. 8 <0.8 <0.6 

A-431 <0.8 <0.8 <0.8 <0.8 <0.8 

0-41 <0.8 <0.8 <0.8 <0.8 <0.8 

0-42 <0.8 <0. 8 <0. 8 <0.8 <0.8 

A- 480 <0.8 <0 .8 <0. 8 <0.8 <0.8 

A-482 <0. 8 <0.8 <0.8 <0.8 <0.8 

0-39 <0.8 <0 .8 <0.8 <0.8 <0.8 

•.•••••.•••.•••••••••••.•.•. OOT {ug/1) ........................... 

.l!..l!.:.QQQ Jl..I!;:Q!.! lL..!!.:!!Q! o,p-DDO o,p-00£ !!...P.J!!l IOifJ. 

<2. 0 <1.0 <1.0 <2. 0 <1.0 <1.0 <2. 0 

<2 .0 <1.0 <I. 0 <2. 0 <1.0 <1.0 <2. 0 

<2. 0 <1.0 1.5 <2. 0 <l .C <1.0 <2 0 

<2. 0 <1.0 1.5 <2. 0 <1.0 <1.0 1.5 

< 1 <1,0 1.4 <2 <I < 1 1 4 

15 <I 22 <2 < 1 ( 1 37 

<2 <1 <I <2 ( 1 <1 <2 

6.6 <I IS <2 <1 <1 22 

HARGIS+ ASSOCIATES, INC. 
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rn 3 ~ C?V 

L_ 

DhlE 
SAXPLE 

COll.£CTED 

8-23·88 

8-29-88 

8·30·88 

8·31·88 

9·1·88 

9·6·88 

9·7·88 

9·7·88 

9·8·88 

9·9·88 

TABLE 9 

PESTICIDE CONCENTRATIONS DETERMINED FOR 
LIQUID COI1POSITE SN1PLES 

•••.•••.••••••.••• BlC (ug/1) ................. ............................ DDT (ug/1) ........................... 
~ BEll\ DELlA r.'IK"'.A lQ.m!. ~ I!....l1.:.!1!! ~ o,p·DOO o,p-DOE o.p-DDT TO I IIi 

<0.8 <0 .8 <0. 8 <0.8 <0.8 2. 7 1.4 1.7 <2. 0 <1.0 <1.0 5.8 
<0.8 <0.8 <0.8 <0.8 <0.8 <2 <I <I <2 <1 <1 <2 
<0.8 <0.8 <0.8 <0.8 <0.8 <2 <I <1 <2 < 1 <1 <2 
<0.8 <0. 8 <0.8 <0.8 <0.8 10 4.1 1.8 <2 .0 <1.0 <1.0 15 
<0.8 <0.8 <0.8 <0.8 <0.8 <2 <1 <1 <2 <1 <1 <2 
<0.8 <0.8 <0.8 <0.8 <0.8 <2 <1 <I <2 <1 <1 <2 
<0.8 <0.8 <0.8 <0.8 <0.8 <2 <1 1.8 <2 <1 <1 1.8 
<0.8 <0 .8 <0.8 <0. 8 <0.8 9.3 1.7 13 <2 <1 <1 24 
<0.8 <0.8 <0.8 <0.8 <0.8 7. 0 3.7 9.5 <2 <1 <1 21 
<0.8 <0.8 <0.8 <0.8 <0.8 3.3 2.4 4.3 <2 <1 <1 10 

HARGIS+ ASSOCIATES, INC. 
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TABLE 10 

ESTIMATES OF SEDIMENT VOLUME AND DOT CONTENT IN TUE SEDIMENT 
IN TilE DISTRICT 5 INTERCEPTOR SEWER LINE 

SH~EIH EST lMI\lED ESTIMI\!EO ES!IMI\IED 
SEllER HANtQ.E ID lENGTH SEDIM£HT OCP!I!S (In) S£DIM£NT TOTAl DOT COIICEHTRATIOII {trg/kg) \lEIGHT Of DOT 
~ !!!Jill! ENO _iill_ VO!lf.ll [ft3 ) BfGIH END ![!!.!.!! fND ~ __lltcl 

A-442 A-443 BOO 0.0 0. 0 0 0 0 0 0. 0 
A-443 A-444 870 0.0 4. 7 349 0 340 170 5. 9 
A-4·14 A-447 720 4. 7 0.0 289 340 0 170 4. 9 

A-·147 A-448 820 0. 0 0.0 0 0 0 0 0. 0 
A-448 A-450 1. 500 0. 0 0. 0 0 0 0 0 0. 0 
A-450 A-453 1. 060 0.0 0. 0 0 0 0 0 0 0 

7 A-453 A-454 570 0.0 0.0 0 0 0 0 0. 0 
8 A-454 A-455 125 0.0 0.3 1 0 53 25 <0.1 
9 A-455 A-457 1. 425 0.3 0.0 9 53 0 26 <0 .1 
10 A-457 A-458 1 '000 0.0 0.0 0 0 0 0 0.0 
11 A-458 A-459 130 0.0 0. 7 3 0 37 18 <0.1 
12 A-459 A-450 300 0. 7 0.0 7 37 0 18 <0.1 
13 A-450 A-454 980 0. 0 0.1 1 0 2,400 1. 200 0.1 
14 A-464 A-456 650 0.1 0.0 1 2,400 0 1. zoo 0.1 
15 A-466 A-467 700 0.0 0.0 0 0 0 0 0.0 
16 A-467 A-469 1. 210 0. 0 0.0 0 0 0 0 0.0 
17 A-4~9 A-470 50 0.0 1.0 2 0 1.4 0.7 <0.1 
18 A-470 A-471 750 1.0 4. 7 302 1.4 36 19 0.6 
19 A-471 A-4 73 1. 350 4.7 3.0 754 36 28 32 2. 4 
20 A-473 A-4 74 380 3.0 0.3 74 28 18.5 23 0. 2 
21 A-474 A-4 75 620 0.3 0. 7 17 113.5 6.5 13 <0.1 
22 A-475 A-480 2. 740 0. 7 0.0 59 8.5 0 4 <0.1 
23 A-480 A-482 1. 200 0.0 0.0 0 0 0 0 0.0 
24 A-482 A-483 360 0.0 0.0 0 0 0 0 0.0 

TOTAlS 1,866 14.2 

... 
HARGIS+ ASSOCIATES, iNC. 
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TABLE 11 

ESTIMATES OF SEDIMENT VOLUME AND DDT CONTENT IN TilE SEDIMENT 
IN TilE JO •o• SEWER liNE 

S£GM£HT fST IMAH 0 £STIMAHO [ SI!Mlf 0 
5[\/t:R Ml\lUDLE 10 U~GTII S[DIHtHT OlPIIIS (in) S£ Dll1liH TOTAL DOT COIICENlRATIOII (mg/l:g) \/UGH! Of DDT 

SEGMI:HT BEGIN END __llil_ B[GIH END VOUK: {rt3} B£GIN fMO A VIRAG£ _illE.1 

0-5 0-7 510 0.0 0. 0 0 0 0 0 0 0 

0-7 0-9 l. 910 0.0 0.0 0 0 0 0 : 0 

0-9 0-11 2.130 0. 0 0.0 0 0 0 0 c; c 
D-11 0-12 655 0. 0 2.0 75 0 3,150 1, 575 ll .8 

0-12 0-13 840 2. 0 4.3 398 3,150 2. 500 2. 825 112 4 

0-13 0-14 480 4.3 0. 5 179 2,500 150 !. 325 23. 7 

0-14 0-15 20 0. 5 0.0 1 150 0 75 <C. 1 

8 0-15 0-15A 610 0.0 0. 0 0 0 0 0 0. 0 

9 0·15A 0-16 635 0.0 0.0 0 0 0 0 0.0 

10 0·16 0·19 1,080 0.0 0.0 0 0 0 0 0.0 

11 0·19 0·21 2. 510 0.0 0.0 0 0 0 0 0. 0 

12 0·21 0·22 310 0. 0 0.0 0 0 0 0 0. 0 

13 0·22 0-23 880 0.0 0.0 0 0 0 0 0. 0 

14 0-23 0-24 650 0.0 0.0 0 0 0 0 0. 0 

15 0·24 0-25 660 0.0 0.0 0 0 0 0 0.0 

16 0·25 0-27 730 0.0 1.3 38 0 9.500 4, 750 18.! 

17 0·27 0·29 880 1.3 6. 7 559 9,500 210,000 109,750 6,023.0 

18 0·29 0-31 1.290 6.7 0.7 780 210,000 360 105,180 8. 204.0 

19 0·31 0·32 700 O.i 0.0 14 360 0 180 0.3 

20 0·32 0-33 690 0.0 0.3 4 0 1.6 0.8 <0.1 

21 0-33 0-34 380 0.3 0.3 4 1.6 1.6 1.6 <0.1 

22 0·187 0·189 800 0.0 0.0 0 0 0 0 0.0 

23 0-189 0-190 250 0.0 0.0 0 0 0 0 0.0 

24 0·190 0-21 420 0.0 0.0 0 0 0 0 0.0 

TOTALS 2,052 14,375.2 

HARGIS+ ASSOCIATES, lt,JC. 
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